This report details a technique for the rapid production of massive Pu metal directly from its oxides.
INTRODUCTION
Current production of Pu metal is accomplished by the thermite bomb reduction of plutonium fluorides. Calcium is normally used as the reducing element.
Innumerable papers have been published on these general processes and shall not be referenced herein. They have in common a transitional aqueousto-anhydrous process entailing substantial product losses in their multiurrit operations. This necessitates many more unit operations to recover the material contained in aqueous and solid wastes.
In the past, the successful preparation of massive Pu metal has been dependent upon the requirement that the reaction constituents be capable of evolving sufficient heat to melt the resulting slag and to keep it molten long enough to allow the Pu metal to coalesce into a massive regulus.
This required low melting point of the slag formed has conventionalized the conversion of PuO2 into a halide prior to reduction.
It is obvious that the direct PuO2 reduction (shown on 
Reagents
The PuO2 feed material, in 1,130 g batches, was obtained from the Dow Chemical Company, Rocky Flats Division, Golden, Colorado. One batch of relatively pure material (~500 ppm total metallic impurities) was used in the study of impurity levels before and after reduction to the metal. The remaining batches were of production grade PuO2 for direct simulation of existing feed materials.
A typical analysis is presented in Table 2 for comparison with analyses of the daughter metals produced. 
III. RESULTS AND DISCUSSION
The results of the initial study of the solubility of CaO in molten CaCl2 (conducted to expand and to confirm the value reported by Seidell(4)), are compiled in Fig. 2 . The deficiencies just described led directly to the remedial design of the rotational reaction apparatus.
During the extraction cycle of this reactor, the gentle rotation of the inclined vessel allows the undissolved CaO-Pu sludge to be bathed alternately, first in the The only losses occurring in these reductions are those which are discarded with the fused CaO-CaCl2 solution. These are negligible (below discard level) and vary from 10-5 to 10-8 gPu/gCaCl2. The excess Ca metal from each run is normally recycled to the next reduction;
however, it may be discarded without significant loss. In three of the four Ca residues assayed for Pu by a-counting, the a emission was below background level of the analytical counters. The one detectable sample indicated a content of 1.1 x 10-6 gPu/g Ca.
The 
